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Description 

This invention relates to a package conrprising a liq- 
uid chemical or a chemical dissolved or dispersed in an 
organic liquid contained in an envelope of water soluble s 
or water dispersible material surrounded by an outer 
container with a space between the envelope and the 
outer container. 

Chemicals such as pesticides and herbicides and 
other potentially harmful materials are often produced io 
as a concentrated solution or dispersion in an organic 
liquid. Such chemicals are typically supplied in a metal 
or blow-moulded plastics container with a screw clo- 
sure. To use the chemical pesticides or herbicides a 
quantity of the concentrated material is measured out of is 
the container and then mixed with a large volume of 
water before being sprayed onto a locus to be treated or 
onto plants. Such concentrated chemical solutions are 
usually highly toxic so great care must be taken in 
measuring and mixing them to avoid splashing the liquid 20 
chemical and to avoid human or animal contact with the 
concentrated solution or dispersion. 

Efforts have been devoted to the design off contain- 
ers to minimise the risk of accidental spillage or splash- 
ing when their contents are used and also to reduce 25 
liquid residues remaining in the containers after use. 
Plastics containers with wide necks to facilitate pouring 
of their liquid contents have been used. Blow moulded 
plastics containers having hollow handles have been 
made in which the hollow handles are isolated from the 30 
body of the container to avoid retention of liquid in the 
handle. 

Nevertheless, with present packages it is relatively 
easy to spill the contents during the mixing process with 
the resulting risk of contamination of the environment 35 
and risk of contact with humans and animals. Also, it is 
rare to empty the container and farmers, and other 
users, tend to have partly full containers left around. 
These represent a further hazard. Even when all of the 
contents have been used it is difficult to dispose of the 40 
empty container. It is also difficult to wash adequately 
the containers and measuring instruments in which the 
concentrated solutions or dispersions are handled. 
These devices represent a further hazard to personnel 
and to the environment. 45 

It has also been proposed to package agricultural 
chemicals in a container comprising a screw fitting 
adapted to screw onto a con-esponding fitting on a spray 
tank. The contents of the container should be released 
only where a liquid-tight seal exists between the tank so 
and the container. Practical difficulties exist In securing 
widespread use of such a system in view of the need for 
standardisation of screw fitting sizes and the possibility 
of leakage if a liquid-tight seal is not achieved. 

It has also been proposed to package solid chemi- 55 
cals in water soluble containers but such containers are 
normally full and no particular difficulties arise in their 
production or in their use. 

It has also been proposed to padoge chemicals in 



a water soluble container which releases the pad^ged 
chemical only after contect with water. Such proposals 
have not been adopted in practice for liquid chemicals 
because of the limitations of known water solutDle con- 
tainers. Such containers have been too prone to rupture 
if they contained substantial quantities of liquid. Ir has 
also proved difficult to avoid pinholes at heat-sealed 
joints in the container and unacceptable weakness in 
the material of the container adjacent to heat sealed 
joints. Such problenns are further increased by the sus- 
ceptibility of water soluble materials such as PVA to the 
effects of external moisture. The mechanical properties 
of such materials can be adversely affected by virtue of 
their water solubility if they come into contact with water 
in the liquid state. They can also be affected by atmos- 
pheric moisture which may be absorbed by the material 
when the relative humidity is high. When the relative 
humidity is low water may be lost to the atmosphere by 
the material and such loss may also have an adverse 
effect. 

The present invention seeks to overcome the disad- 
vantages of known packages and to provide a package 
which contains a non-aqueous liquid and has one or 
more of the following advantageous features: 

The packaged chemical is released only after con- 
tact with water in which' it is to be dissolved or dis- 
persed, minimising the possibility of accidental contact 
of the undiluted material with the environment or with 
humans or animals. 

The chemical can be provided in unit dosage form 
suitable for dilution with a predetermined amount of 
water removing the need for undiluted chemical to be 
measured out. 

The packaged chemical Is easy to use : the pack- 
aged chemical can be simply placed in water prior to 
use of the chemicals. 

The need for washing out of residual chemical from 
containers to render them safe for disposal is removed. 
Containers which have been in contact with the pack- 
aged chemical remain uncontaminated which facilitates 
their disposal. 

The adverse effects on the water soluble material of 
moisture, either liquid or atmospheric, can be reduced 
or avoided to facilitate the successful packaging of liq- 
uids in water soluble materials or water dispersible 
materials. 

GB-A-1 524037 desaibes a package according to 
the preamble of claim 1 and the possibility of placing a 
water-disintegrable sachet containing pesticide in a 
substantially impermeable container having a lid in 
order to protect the sachet from contact with lk|uid 
water. 

The present invention accordingly provides a pack- 
age for a liquid comprising an outer waterproof con- 
tainer, and an inner water soluble or water dispersible 
envelope containing the liquid, which is a phytosanitary 
chemical or a solution or dispersion in an organic liquid 
of a phytosanitary chemical, the envelope being insolu- 
ble and not dispersible in the liquki and having a thick- 
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ness from 10 to 500 micrometres and comprising a 
flexible wall wherein the outer container is hermetically 
sealed and there is a space between the container and 
the envelope, which space is at least about 5% of the 
volume of the container, the relative humidity in the 
space being from 45 to 70% at 20°C. 

It will be understood that liquid or solid chemicals 
can be dispersed in the organic liquid : the dispersion 
can be, for example, an emulsion or a suspension. 

The space between the envelope and the outer 
container is at least about 5% of the volume of the con- 
tainer; the space will preferably not be more than about 
30% : larger spaces could be used but may be less 
attractive commercially : 20 to 25% is preferred and 
about 25% is especially preferred. The space is Isolated 
from the atmosphere by the hermetic seal on the outer 
container. The relative humidity in the space is from 45 
to 70%. preferably 50 to 60%. (about 50% being most 
prefen-ed) at a temperature of 20''C. 

When the envelope material is e.g. PVA film the 
mechanical properties of the film are affected by its 
moisture content: moisture in the film is in equilibrium 
with moisture both in any air space inside the envelope 
and in any space between the envelope and the outer 
container. The point of equilibrium changes with tem- 
perature so that the film may either absorb moisture or 
release it during storage. A relative humidity of 45 to 
70% at 20°C has been found to preserve optimum stor- 
age properties of the envelope material. 

The envelope containing the chemical is preferably 
only partly full so that the envelope comprises an air 
space which generally occupies from 2 to 40% prefera- 
bly from 4% to 10%. of the volume of the envelope. A 
larger space could be used but is less likely to be com- 
mercially attractive. Partial filling of the envelope 
reduces the risk of rupture of the envelope if it is sub- 
jected to shock and reduces the risk of rupture or leak- 
age in the event of an increase in temperature which 
might make the bag swell or sweat. 

The fnied envelope is packaged in an outer water- 
proof hermetically sealed container which both protects 
the envelope from water and premature dissolution and 
also acts as a second barrier between the concentrated 
and potentially toxic Itquki and personnel handling the 
container and the environment. The outer container 
may have the form of a container formed of plastics 
material with a redosable and resealable lid containing 
two or more of the envelopes. Preferably however each 
envelope is individually packed in a s^arate outer con- 
tainer. In this case preferably the outer container is 
formed of thermoplastics material which is injection 
moulded or blow-moulded to form a container having a 
top, substantially flat flange, a side wall and a base. The 
filled envelope is placed inside the container and then a 
foil lid is sealed onto the top of the substantially flat 
flange to provide a completely closed and sealed outer 
container. The lid is typically made of aluminium foil and 
heat sealed onto the top flange of the container but it 
may also be made of a plastics foil or a laminate of 



paper, plastics and/or aluminium. 

The lid is preferably sealed to the top of the con- 
tainer to provide a good barrier to leakage if the enve- 
lope breaks: it is preferably bigger than the top of the 

5 container to provide a flap which can be gripped easily 
to remove the lid. 

A laminated lid is preferred, for example a 
paper/aluminium/plastics laminate in which the plastics 
layer can be heat sealed to the container to provide a 

10 hermetic seal. The aluminium layer provides a barrier 
against any pinholes which may occur in tiie plastics 
layer. The paper provides strength, processability and a 
label can be printed or stuck onto it. The plastics mate- 
rial is preferably polyethylene terephthalate (PET) which 

15 provides a good barrier against possible leakage, has 
good heat sealing characteristics, allows for easy 
removal of the lid prior to use. does not contain halogen 
which is potentially damaging to the environment when 
tiie lid is to be disposed of, and withstands shock. Other 

20 plastics materials can also be used e.g. polyvinylidene 
chloride (PVDC). polyvinyl alcohol, polypropylene or 
nylon. 

Preferably the outside of the container is printed 
with information concerning tiie contents of the enve- 

25 lope, instructions for use, and any warnings concerning 
the nature and toxicity of the chemical. This information 
may be earned on tiie foil lid or on a label attached to 
the side wall of the outer container. 

The outer waterproof container may have a shock 

30 absorbing base for example as described in our 
copending application entitied "Packaging for Liquids". 
The container, or part of it, e.g. the foot, may be translu- 
cent to allow the user to see if leakage of the envelope 
has occurred. The container may be made from a semi- 

35 or substantially rigid material such as polypropylene. 
The end of tiie container remote from the base is prefer- 
ably not substantially narower than tiie rest of the con- 
tainer The container may be wide necked and have a 
smooth interior to allow easy exit of the envelope and 

40 may taper towards the base to allow nested stacking of 
empty containers and also to provide some support 
agair^t downward movement of the envelope. 

The container may have a circular cross-section out 
preferably, it has a substantially square or rectangular 

45 aoss-section with rounded comers or sides. With such 
an an'angement less space is wasted when the pack- 
ages are tiiemselves packed togetiier. The cross sec- 
tional shape of tiie foot portion may be similar to tfiat of 
the rest of the container or, alternatively, it may be of dif- 

50 ferent section to provide a shock absorbing portion of 
varying wkith around the container. Thus, if tiie con- 
tainer is substantially rectangular or square the foot may 
be circular in configuration and vice versa. The base of 
the container preferably includes a recessed portion 

55 inside tiie container to collect any liquid which may 
escape from the envelope. 

The volume of chemical is preferably from a quarter 
litre to three litres, more preferably from a half litre to two 
litres : a half litre is espedally preferred. 



3 



Such packaging avoids the etoovs difficulties of the 
prior art. To use the padoge an appropriate quantity of 
water is measured out into a vessel such as a sprayer 
tank and then the envelope. e.g, a bag or sachet, is 
removed, ag. tipped, from the container and placed 5 
whole into the vessel with a predetermined measure of 
water and mixed. The contents of the envelope are 
released when, for example, the material from which e.g 
a bag or sachet is made dissolves or disperses through- 
out the water together with the chemical. Thus, there is ro 
no possibility of spilling the chemical liquid since it is still 
in the form of a closed and sealed package when it is 
mixed with the large volume of water. During mixing any 
splashing that occurs is splashing only of a diluted 
chemical and this is naturally not so toxic to personnel rs 
or so damaging to the environment should any splash- 
ing or spillage occur. 

The chemicals which may be packaged include 
those which are potentially toxic or damaging or detri- 
mental to health or to the environment. They include 20 
pesticides for example fungicides, insecticides or herbi- 
cides (for example hydroxybenzonitrile herbicides. e.g. 
bromoxynil or ioxynll or derivatives thereof such as the 
salts or esters, e.g. heptanoates or octanoates). The 
pesticides include, e.g. molluscicides for addition to. for 25 
example, ponds or streams. When the envelope mate- 
rial is a PVA borates, chlorides and chlorates should 
generally not be present in the packaged liquid in 
amounts effective to lead to deterioration of the enve- 
lope material or that material should be protected from 30 
them. 

Suitable water soluble or dispersible materials 
which are insoluble in the organic solvents used to dis- 
solve or disperse the chemical include polyethylene 
oxide or methyl cellulose, but preferably the envelope. 35 
e.g. a bag or sachet, comprises or is made from polyvi- 
nyl alcohol film. i.e. partially or fully alcoholysed or 
hydrolysed e.g. 40-99%, preferably 70-92% alcoholysed 
or hydrolysed. polyvinyl acetate film. 

The polyvinyl alcohol film may be unoriented. 40 
mono-axially oriented or bi-axially oriented. Water solu- 
ble materials are prefen-ed. The materials used will gen- 
erally be cold water soluble; cold water soluble PVA is 
prefen-ed. It will be understood that other materials may 
be used when the packaged liqukJ is to be dissolved or 4s 
dispersed in warm or hot water. 

The maximum tensile strength off the material of the 
envelope is preferably at least 20. more preferably from 
30 to 80 N/mm^ and the elongation at break Is prefera- 
bly 200 to 380%. more preferably from 220 to 350%. so 
Testing for these values is generally earned out at 23^C 
and 50% relative humidity. The thickness of the enve- 
lope material is from 10 to 500, preferably 20 to 100 
micrometres. Combinations of these physical properties 
are especially preferred. 55 

The polyvinyl alcohol material may be extruded as a 
tube and then inflated to bi-axially orient it or. more pref- 
erably, it may be cast When a cast film is used as Is 
preferable, a tube is formed from the film and the edges 



heat sealed along the length of the tube. The tube is 
sealed at one end and then filled with the desired quan- 
tity of the chemical. The tube is again sealed above the 
quantity of chemical to close the envelope and form, for 
example, a closed bag or sachet. An air space is prefer- 
ably left above the liquid in the closed envelope and, in 
addition, the combined volume of the air space and liq- 
uid is preferably less than the maximum possible capac- 
ity of the envelope so that it is loosely filled and can flex. 

When heat seals are made in order to fonn or close 
the envelope containing liquid in the package according 
to the invention the sealing temperature is generally 
from 140 to 220*»C, preferably 160 to 180**C. The jaw 
pressure is generally from 1 to 3 2 l^cm^. preferably 
1 2 to 2 2 kg/cm^. The dwell time is generally 200msec 
to 1 .5 sec. preferably 450 msec to 1 sec. 

In order to ensure optimum processability the heat 
sealing is generally candied out at 15 to 25''C and 15 to 
85% relative humidity (RH), The relative humidity is 
preferably 35 to 55%. Some routine experimentation 
may be required to obtain suitable heat seals depending 
on the envelope material, e.g. the particular grade and 
the thickness of PVA chosen. The quality of the seals 
can be checked by visual inspection for areas of opacity 
or for bubbles or, for example, by Inflation of bags with- 
out liquid contents. Imperfections in the seal may give 
rise to a lack of water solubility or water dispersibility of 
the seal. The heat sealing process can be carried out on 
conventional heat sealing equipment which permits 
control and variation of the sealing jaw temperature, jaw 
pressure and dwell time. 

In practice the envelopes according to the invention 
shoukJ release their contents in less than about 10 min- 
utes. The package containing phytosanitary chemical 
will be placed in the spray tank of a conventional 
sprayer. The tank will generally be partly filled with 
water, and the packaged chemical added. When the 
tank is provided with means to agitate the water the 
contents of the bag will be released more rapidly It is 
preferred that release should take place in less than 
about a minute, for example in 30 to 40 seconds. It will 
be understood that the time taken to release the chemi-^ 
cal will depend on a number of factors apart from the 
nature of the bag, including the temperature of the water 
and the level of agitation. 

When the envelope is a bag or sachet the thickness 
of the walls should be kept to a minimum, provided that 
the walls have adequate strength in order to fecilitate 
rapid dissolution or dispersion in water. A thickness of 
e.g. about 30 microns is particularly suitable, although 
large sachets may require thicker walls. The thicker the 
wall, the longer dissolution or dispersion of the wall 
material will take. It will be understood that the envelope 
according to the invention may comprise an area of wall 
which is more readily dissolved or dispersed than the 
rest to fedlitate more rapid release of the contents of the 
envelope. 

Suitable organic liqUd solvents include petroleum 
based solvents. e.g. petroleum ethers, mineral oils, 
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aliphatic or aromatic hydrocart}ons, ag. hexane, 
octane, cyclohexane, benzene, xylene and naphtha- 
lene, halogenated aliphatic or aroniatic hydrocarbons. 
e.g. carbon tetrachloride, chloroform, methylene chlo- 
ride and chlorobenzene, esters e.g. amy! acetate, 5 
ketones, e.g. cyclohexane. ethers, or a higher alcohol 
(lower alcohols may migrate through the water soluble 
or water dispersible materials described above: this can 
result in product appearing on the outside of the enve- 
lope). It will be understood that mixtures of solvents, e.g. ro 
mixtures of a hydrocarbon solvent with another solvent, 
e.g. a ketone or a higher alcohol, may also be used. The 
organic liquid must be reasonat)ly dry and typically con- 
tains less than 2 to 3% of water to ensure that it does 
not leak prematurely from the envelope. is 

The liquid contents of the envelope may be thick- 
ened or rendered thixotropic. An increased viscosity in 
the contents can reduce the likelihood of the envelope 
being ruptured if the package is sutijected to mechani- 
cal shocK particularly as the envelope comprises a flex- 20 
ible wall. The contents of the envelope may be rendered 
more viscous or thixotropic by the inclusion of additives, 
for example, a modified organophilic. or bentonite, leci- 
thin, polymethylene oxide or silica gel. 

The concentrations of pesticide or herbicide dis- 25 
solved or dispersed in the organic liqukl will generally 
be those conventionally used: in order to reduce the 
bulk of each envelope, however, concentrations may be 
Increased. Each envelope will preferably contain at least 
about 500 ml and will preferably contain a convenient so 
standard volume, for example 500 ml or 1 litre, although 
it will be appreciated that any convenient standard vol- 
ume may be chosen. 

The packaging in accordance with the prefened 
aspects of this invention provides a tough, two stage 3s 
packaging which provides for the safe transport of con- 
centrated chemicals and allows handling of potentially 
toxic chemicals with the minimum risk to personnel and 
the environment 

The following Example illustrates the production of 40 
a water soluble package according to the invention: 

EXAMPLE 

P VA film was used to form bags containing a (quid 45 
herbidde by the following procedure using conventional 
bag-making equipment. 

The PVA film used was SYNTANA Type KA cold 
water soluble PVA film, thickness 40 micrometres, with 
a degree of saponification of 88 mol %. so 

The Ikiuid herbicide was a mixture of bromoxynil 
and ioxynil esters in solution in a naphthalene solvent. 
The IkiuM contained less than 3% water. 

An open-topped bag was produced from the PVA 
film by forming the film around a shoulder and then heat . 55 
sealing simultaneously the bottom and side of the bag. 
A jaw pressure of 2 kg/cm^ was used, with a jaw tem- 
perature of leo^'C and a dwell time of 1 second. The 
ambient temperature was ^2^C and the relative humid- 
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ity35%. " " 

SOOmi of liquid herbicide was then dispensed into 
the bag the top of which was then sealed leaving an air 
space of 4 to 5% volume within the bag. Each bag was 
1 20 mm by 205 mm and 1 0 bags per minute were pro- 
duced. 

Each filled bag was heat sealed at the top after dis- 
pensing of the liquid leaving an air space of 4 to 5% of 
the bag volume, the bag being about 80% full of liquid. 
The bag is therefore both incompletely filled and has an 
air space above the liquid. 

Each bag was then placed into a container as illus- 
trated in the accompanying drawings. The container 
material was polypropylene. Each container was sealed 
using a laminated top comprising PET (polyethylene 
terephthalate). aluminium and paper layers. The PET 
layer was heat sealed to the top flange of the container 
leaving an air space between the bag and the container. 
The relative humidity in the air space was 50% at 20''C. 

A further example of a package in accordance with 
this invention will now be described by reference to the 
accompanying drawings, in which:- 

Figure 1 is a side elevation of the complete pack- 
age; 

Rgure 2 is an underneath view of the outer con- 
tainer; and 

Rgure 3 shows half of a longitudinal radial section 
through the complete package. 

The package comprises an outer container 1 hav- 
ing a foil lid 2 sun-ounding and enclosing an envelope (a 
bag or sachet) 3. The bag or sachet 3 is made of cold 
water soluble grade oriented polyvinyl alcohol film 4 
made from 88% alcoholysed polyvinyl acetate having a 
wall thickness of 30 microns which is heat-sealed into 
the form of a sachet containing 500 millilitres of a con- 
centrated dispersion 5 of a chemical in an organic liquid. 
The sachet 3 is housed inside the container 1 which 
includes a substantially flat top flange 6 connected by 
upper collar portion 7 to a tapering side wall 8. The con- 
tainer 1 also includes a foot 9 which is joined to the low- 
est end of the side wall 8 by a shock absorbing section 
10. The container has an approximately rectangular 
cross-section with rounded corners between adjacent 
sides and with outwardly bowed faces as shown most 
clearly in Rgure 2. The rectangular shape of the con- 
tainer allows relatively efficient packing together of a 
number of containers. The container Is also tapered 
downwardly as shown in Fig. 1 , in this case b^ZXoA^ 
from vertical, and this allows a nuni}er of containers to 
be nested together when empty for easy storage or dis- 
posal. The taper also means that the sachet is sup- 
ported by the walls of the container against downward 
movement. The container 1 is injection moulded from a 
block polymer polypropylene having a high melt flow 
index and typically having a constant wall thickness 
throughout of. for example, substantially one millimetre. 
The container is made to be translucent so that as 
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described below, leakage of the sachet can be detected 
without opening the container. In an alternative embod- 
iment the foot only can be made translucent so that 
leakage can be seen. Further, polypropylene is water 
repellent and this makes washing of the container eas- 
ier. The material from which the container is made, in 
this embodiment polypropylene, is sufficiently rigid to 
support and protect the sachet but also has a degree of 
flexibility which helps absorb shocks or blows to the 
package. 

The shock absorbing section 10 is corrugated being 
S-shaped in cross-section as shown in Figure 3 the ratio 
of the length of the section to its thickness being about 
9:1. this ratio being chosen to allow the desired amount 
of flexing having regard to the flexibility of the material 
from which it is formed. 

The con-ugated section forms generally transverse 
connection joining the lower edge of the side wall 8 to 
the upper edge of the foot 9 which Is capable of flexing 
as a result of the natural resilience of the thermo-pias- 
tics material to allow some relative upwards and down- 
wards movement to occur between the foot 9 and the 
side wall 8. This flexing absorbs shock loads applied to 
the container 1 for instance if it is inadvertently dropped, 
e.g. during transport or handling. During transport of the 
packages any outer packaging containing an array of 
such packages may be dropped or at least suffer sub- 
stantial shock loads as it is transported by, for example, 
lorry, or even when it is lifted and lowered by, for exam- 
ple, a fork lift truck. The shock absorbing portion formed 
between the loot and the side wall of the container 
flexes and absorbs such shock loads and this partly 
cushions the loads applied to the envelope and ensures 
that the outer container does not split under the applica- 
tion of such a shock load. Equally, after the package has 
been removed from any outer container the shock 
absorber absorbs loads if the package is. inadvertently, 
dropped onto a solid floor just before it is opened to gain 
access to the envelope. Typically, if the package falls on 
its foot the shock absorbing section absorbs any shock 
load so imposed on the container. Equally, if the con- 
tainer falls on its side wall the rounded nature of the side 
wall means that the side wall can flex and again absorb 
any shock loads. Further, if the container lands upon its 
top flange this tends also to flex to absorb the shock 
load. 

As can be seen from Figure 3 the foot 9 is formed 
with a raised central section sunounded by trough 1 1 . 
The trough is provided to collect any liquid which acd- 
dently leaks from the sachet before use. As the con- 
tainer, or at least this part of it. is translucent it is 
possible for the user to look at the foot and see whether 
the sachet has leaked before opening the container. 
Thus accidental contact with leaked contents can be 
avoided. As will be appreciated from Fig. 3 the raised 
central portion of the foot leaves a space underneath it 
which, when the container is stood on a shelf, would 
form a closed cavity. This could cause problems 
because if the sachet does leak into the container then 



vapour from the concentrate could pass through the 
container material into the cavity where it would be 
trapped and could attack the shelf or any coating on the 
shelf. Thus, to allow ventilation of this cavity the under- 

5 side of the trough 1 1 is formed with at least one recess 
or groove (not shown) directed radially of the foot. 

In this embodiment the corrugated section 10 also 
provides an internal annular shoulder to the container 
upon which the sachet rests. The curve of the corruga- 

10 tion provides a smooth surface which will not strain or 
puncture the sachet. The sachet Is thus supported 
above the bottom of the container resulting in further 
isolation from mechanical shock The sachet can also 
flex under stress into the space to absorb shock. 

15 The interior of the container is deliberately made to 
be smooth so as to allow the sachet to slide easily lOUt 
of the container for use. The inside surface of the con- 
tainer is preferably configured and adapted to facilitate 
sliding exit of the envelope from the container. 

20 The sachet 3 is held inside the container 1 by the 
foil lid 2 which is heat-sealed onto the flange 6 of the 
container 1 or which may alternatively be connected by 
an adhesive. 

The foil lid 2 in this embodiment is made from a 
25 heat sealable laminated material such as a polyethylene 
terephthalate/aluminium/^per laminate and is larger 
than the external diameter of the flange 6 to leave a 
large flap around the container which can be used to 
tear-off the IkJ. 

30 The outer container 1 and lid 2 provide protection 
for the sachet 3 and so protect it from contact with water 
and hence its premature dissolution. It also provides an 
additional ban^ier layer around the concentrate 5 inside 
the bag or sachet 3 to provide an additional barrier in 

35 case of rupture of the bag or sachet 3 which prevents 
the potentially harmful chemical 5 from contact with per- 
sonnel or the environment. However, to use the concen- 
trate, the foil lid 2 is simply removed and then the 
sachet, still sealed, is dropped into a sprayer tank con- 

40 taining a predetermined amount of water. The material 
4 of the bag or sachet dissolves rapidly in the water so 
allowing the contents 5 to be dispersed throughout the 
water in the sprayer tank on mixing. The outer container 
1 is not contaminated with the concentrated chemical 

45 and can thus be disposed of without taking any special 
precautions and the personnel dealing with the concen- 
trated chemical never come into contact with it, so 
reducing the hazards and risks involved in handling 
such potentially harmful materials. 

so 

Claims 

1. A package for a liquid (5) comprising an outer 
waterproof container (1 ), and an inner water soluble 
55 or water dispersible envelope (3) containing the liq- 
uid (5). which is a phytosanitary chemical or a solu- 
tion or dispersion in an organic liquid of a 
phytosanitary chemical, the envelope (3) being 
insoluble and not dispersible in the liquid (5) and 
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having a thickness from 10 to 500 miaometres and 
comprising a flexible wall characterised in that the 
outer container is herhfietically sealed and there is a 
space between the container (1) and the envelope 
(3), which space is at least about 5% of the volume 
of the container, the relative humidity in the space 
being from 45 to 70% at 20^C. 

2. A package according to claim 1 in which the relative 
humidity in the space is from 50 to 60% at 20*'C. 

3. A package according to claims 1 or 2 In which the 
space is at least about 20% of the volume off the 
container (1). 

4. A package according to any one of the preceding 
claims in which the space is not more than about 
30% of the volume of the container (1). 

5. A package according to any one of the preceding 
claims in which the outer container (1) is semi-rigid. 

6. A package according to any one of the preceding 
claims in which the envelope (3) comprises an air 
space. 

7. A package according to claim 6 in which the air 
space is 2 to 40% of the volume of the envelope (3). 

8. A package according to claim 7 wherein the air 
space is 4 to 10% of the volume of the envelope (3). 

9. A package according to any one of the preceding 
claims in which the combined volume of liquid (5) 
and any air space is less than the maximum possi- 
ble capacity of the envelope (3) so that the enve- 
lope is loosely filled and can flex. 

10. A package according to any one of the preceding 
claims which comprises from a quarter to three 
litres of liquid (5). 

11. A package according to claim 10 which comprises 
from a half litre to two litres of liquid (5). 

12. A package according to any one of the preceding 
claims wherein the maximum tensile strength of the 
envelope material (4) is at least 20 UIrm? and the 
elongation at break Is from 200 to 380%. 

13. A package according to any one of claims 1 to 11 
wherein the maximum tensile strength of the enve- 
lope material (4) is from 30 to 80 Wmrr? and the 
elongation at break is from 220 to 350%. 

14. A package according to anyone of the preceding 
claims wherein the thickness of the envelope mate* 
rial (4) is from 20 to 100 micrometres. 



'15. A pactage according to any one of the preceding 
claims in which the envelope material (4) comprises 
polyethylene oxide or methyl cellulose. 

5 1 6. A package according to any one of claims 1 to 1 4 in 
which the envelope material (4) comprises polyvinyl 
alcohol. 

17. A package according to any one of the preceding 
10 claims In which the contents are released in less 

than about 10 minutes after contact with the water. 

18. A package according to any one of the preceding 
daims in which the contents are released in less 

IS than about 1 minute. 

19. A package according to any one the preceding 
claims in which the organic liquid (5) comprises a 
petroleum based solvent, a mineral oil. an aliphatic 

20 or aromatic hydrocartx)n. a halogenated aliphatic or 
aromatic hydrocarbon, an ester, a ketone, an ether 
or a higher alcohol. 

20. A package according to any one of the preceding 
25 claims in which the liquid contents (5) of the enve- 
lope comprise additive to increase the viscosity of 
the liquid. 

21. A package according to claim 20 in which the liqukl 
30 contents (5) comprise a modified organophilic. or 

bentonite. lecithin, polymethylene oxide or silica gel 
to Increase the viscosity. 

22. A package according to any one of the preceding 
35 claims which comprises, as the chemical, a com- 
pound which Is potentially toxic or damaging or det- 
rimental to health or the environment. 

23. A package according to any one of the-preceding 
40 claims which comprises a pesticide. 

24. A package according to any one of the preceding 
claims which comprises a fungicide, insecticide or 
herbicide. 

45 

25. A package according to daim 24 in which the 
chemical comprises a hydroxybenzonitrile herbi- 
dde. 

so 26. A package according to claim 25. in which the 
hydroxybenzonitrile herbicide comprises a mixture 
of ioxynil and bromoxynii esters. 

27. A package according to any one of the preceding 
55 daims wherein the Ir^ide surface of the outer con- 
tainer (1) is configured and adapted to f^dlitate slid- 
ing exit of the envelope from the outer container. 

2a A package according to any one of the preceding 



13 



EP 0347 221 B1 



14 



Claims which comprises a removable lid (2) sealing 
the outer container (1). 

29. A package according to claim 28 in which the lid (2) 
comprises a paper/aluminiunrVplastics laminate in 
which the plastics layer is heat sealed to the outer 
container (1). 

30. A package according to claim 29 in which the plas- 
tics layer comprises polyethylene terephthalate. 

31. A package according to any one of the preceding 
claims in which the outer container (1) comprises 
polypropylene. 

32. A package according to any one of the preceding 
claims in which the container (1) is translucent or 
includes a translucent foot. 

33. A package according to any one of the preceding 
claims wherein the base (9) includes a recessed 
portion (11) inside the container (1) to collect any 
liquid which may escape from the envelope (3) 

34. A package according to claim 33 wherein said 
recessed portion (1 1) is formed between an outer 
side wall of the base and a raised central portion of 
the base. 



35. A package according to claim 34 wherein the 
underside of the recessed portion (11) forms an 
annular stand for the package and at least one slot 
or groove is provided in the said underside to ena- 
ble communicatfon between the region under said 
raised central portion of the base and the exterior 
when the package is stood on a surface. 

36. A package according to any one of the preceding 
claims in which the base of the container (9) com- 
prises a translucent foot adapted to receive liquid 
so as to allow the user to see if leakage has 
occurred from the envelope (3). 

37. A package according to any one of the preceding 
claims in which the end of the container (1) remote 
from the base (9) is not substantially narrower than 
the rest of the container. 

38. A package according to any one of the preceding 
claims in which the container (1) tapers towartis the 
base (9) allowing the container when empty to nest 
in other, like, empty containers. 

PatentansprQche 

1. Verpackung fur eine Flussigkeit (5), umfassend 
einen duBeren wasserfesten Behaiter (1) und eine 
innere, in Wasser lOsliche Oder in Wasser disper- 
gierbare HQIIe (3), enthaltend die FIQssigkeit (5). 



die eine phytosanitare Chemikalie oder eine 
LOsung oder Dispersion in einer organischen FIQs- 
sikeit einer phytosanitaren Chemikalie ist, wobei die 
Hulle (3) in der Flussigkeit (5) unlOslich und nicht 

5 dispergierbar ist und eine Dicke von 10 bis 500 fim 
aufweist und eine flexible Wand umfaSt dadurch 
gekennzeichnet, daB der duBere Behditer herme- 
tisch verschlossen ist und ein Hohlraum zwischen 
dem Behaiter (1) und der HOIIe (3) vorhanden ist, 

10 wobei der Hohlraum mindestens etwa 5 % des 
Volumens des Behaiters ausmacht, und die relative 
Feuchtigkelt in dem Hohlraum 45 bis 70 % bei 20*^0 
betrdgt. 

15 2. Verpackung nach Anspruch 1, wobei die relative 
Feuchtigkelt in dem Hohlraum 50 bis 60 % bei 20''C 
betrdgt. 

3. Verpackung nach Anspruch 1 oder 2, wobei der 
20 Hohlraum mindestens etwa 20 % des Volumens 
des Behditers (1) ausmacht. 



Verpackung nach einem der vorangehenden 
Anspruche, wobei der Hohlraum nicht mehr als 
etwa 30 % des Volumens des Behaiters (1) aus- 
macht. 



25 



5. Verpackung nach einem der vorangehenden 
AnsprOche, wobei der duBere Behdlter (1) halbsteif 

30 ist. 

6. Verpackung nach einem der vorangehenden 
Anspruche. wobei die Hulle (3) einen Luftraum 
umfaBt. 



35 
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7. Verpackung nach Anspruch 6, wobei der Luftraum 
2 bis 40 % des Volumens der HQlle (3) ausmacht 

8. Verpackung nach Anspruch 7, wobei der Luftraum 
4 bis 10 % des Volumens der HQIIe (3) ausmacht 

9. Verpackung nach einem der vorangehenden 
AnsprOche, wobei das kombinlerte Volumen der 
Flussigkeit (5) und eines etwaigen Luftraums gerin- 
ger ist als die maximale mOglich Kapazitat der Hulle 
(3). so daB die HQIIe locker gefQIlt ist und sich ver- 
formen kann. 

10. Verpackung nach einem der vorangehenden 
AnsprOche, umbssend 1/4 bis 3 Uter FIQssigkeit 
(5). 

11. Verpackung nach Anspruch 10. umfassend 1/2 bis 
2 Liter Flussigkeit (5). 

12. Verpackung nach' einem der vorangehenden 
AnsprOche. wobei die maximale Zugfestigkert des 
HQIImaterials (4) mindestens 20 N/mm^ betrdgt und 
die Bruchdehnung 200 bis 380 %. 
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13. Verpackung nach einem der AnsprQche 1 bis 11. 
wobei die maximaie Zugfestgkeit des HQllmaterials 
(4) 30 bis 80 N/mm^ betrdgt und die Bruchdehnung 
220 bis 350%. 

14. Verpackung nach einem der vorangehenden 
AnsprQche, wobei die Dicke des HQllmaterials (4) 
20 bis 100 betragt. 

15. Verpackung nacli einem der vorangehenden 
Anspnilche. wobei das HQllmateriat (4) Polyethylen- 
oxid Oder Methylcellulose umfaBt. 

16. Verpackung nach einem der AnsprQche 1 bis 14. 
wobei das HQllmaterial (4) PolyvinylalkDhol unnfaBt. 

17. Verpackung nach einem der vorangehenden 
AnsprQche. wobei der Inhalt in weniger als etwa 
zehn Minuten nach Kbntakt mit Wasser freigesetzt 
wird. 

18. Verpackung nach einem der Vorangehenden 
AnsprQche, wobei der Inhalt in weniger als etwa 
einer Minute freigesetzt wird. 

19. Verpackung nach einem der vorangehenden 
AnsprQche. wobei die organische FIQssigkeit (5) ein 
Ldsungsmittel auf ErdOIbasis. ein MineralOl, einen 
aliphatischen oder aromatlschen Kbhienwasser- 
stoff, einen halogenierten aliphatischen oder aro- 
matlschen Kbhienwasserstoff. einen Ester, ein 
Keton. einen Ether oder einen hdheren Alkohol 
umfa8t. 

20. Verpackung nach einem der vorangehenden 
AnsprQche. wobei der flQssige Inhalt (5) der HQIIe 
ein Additiv zur Erhdhung der Viskositdt der FIQssig- 
keit umfaBt. 

21. Verpackung nach Anspruch 20. wobei der flQssige 
Inhalt (5) eine modif izierte organophile Verbindung 
Oder Bentonit, Lezithin. Polymethylenoxid oder Sili- 
cagel zur ErhOhung der Viskositdt enthdlt. 

22. Verpackung nach einem der vorangehenden 
AnsprQche, umfassend als chemische Substanz 
eine Verbindung. die potentiell toxisch oder schddi- 
gend oder schddlich fOr die GesundheH oder die 
Umgebung ist. 

23. Verpackung nach einem der vorangehenden 
AnsprQche, umfassend ein Pestizid. 

24. Verpackung nach eineni der vorangehenden 
AnsprQche, umfessend ein Fungizid. tnsektizld der 
Herbizid. 

25. Verpackung nach Anspruch 24, wobei die chemi- 
sche Substanz eine Hydroxybenzonitril-Herbizid 



umtaSt 

26. Verpackung nach Anspruch 25, wobei das Hydro- . 
xybenzonitrilherbizid ein Gemisch aus loxynil- und 

s Bromoxynllestem umfaBt 

27. Verpackung nach einem der vorangehenden 
AnsprQche. wobei die Innenseite des duBeren 
Behditers (1) so gelbrmt und ausgebikJet ist. daB 

10 sie ein Herausgteiten der HQIIe aus dem duBeren 
Behditer erieichtert. 

28. Verpackung nach einem der vorangehenden 
AnsprQche. umfassend einen entfernbaren Deckel 

IS (2), der den duBeren Behdlter (1) verschlieBt. 

29. Verpackung nach Anspruch 21, wobei der Deckel 
(2) ein Papier/Aluminium/Kunststoff-Laminat 
umfaBt, bei dem die Kunststoffschicht mit dem 

20 duBeren Behditer (1) heiByerslegelt ist. 

30. Verpackung nach Anspruch 29. wobei die Kunst- 
stoffschicht Polyethylenterephthalat umfaBt. 

25 31. Verpackung nach einem der vorangehenden 
AnsprQche. wobei der duBere BehdKer (1) Polypro- 
pylen umfaBt. 

32. Verpackung nach einem der vorangehenden 
30 AnsprQche. wobei der Behdlter (1) durchscheinend 

ist Oder einen durchscheinenden FuB umbBt. 

33. Verpackung nach einem der vorangehenden 
AnsprQche. wobei das Unterteil (9) einen vertieften 

35 Teil (11) innerhalb des Behditers (1) umfaBt, um 
etwaige FIQssigkeit, die aus der HQIIe (3) austreten 
kann, aufzunehmen. 

34. Verpackung nach Anspruch 33, wobei der vertiefte 
40 Teil (11) zwischen einer duBeren Seitenwand des 

Grundteils und einem erhOhten mittleren Teil des 
Qrundteils gebildet ist. 

35. Verpackung nach Anspruch 34, wobei die Unter- 
45 seite des vertieften Teils (11) einen ringfOrmlgen 

FuB fQr die Verpackung bildet und mindestens eine 
Rille in der Unterseite vorgesehen ist, um eine Ver- 
bindung zwischen dem Bereich unter dem erhOhten 
mittleren Teil des Grundteils und dem duBeren zu 
so ergeben. wenn die Packung auf einer Oberfiache 
steht. 

36. Verpackung nach ein^n der vorangehenden 
AnsprQche. wobei der Unterteil des Behditers (9) 

55 einen durchscheinenden FuB umfeBt. der geeignet 
ist. FIQssigkeit aufzunehmen, und es dem Benutzer 
eriaubt, festzustelien. wenn eine Undichtigkeit in 
der HQIIe (3) eingetreten ist. 
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37. Verpackung nach einem v^^^^^^ 

AnsprOche. wobei das Ende des Behaiters (1). das 
von dem Unterteil (9) entfernt jst, nicht wesentlich 
enger ist als der Rest des Behaiters. 

5 

38. Verpackung nach einem der vorangehenden 
AnsprQche, wobei der Behdtter (11) nach dem 
Unterteil (9) enger wird. was es erlaubt, den BehSI- 10. 
ter. wenn er ieer ist, in anderen dhnlichen leeren 
Behditern zu stapeln. ro 



Revendlcations 

1. Embailage pour un liquide (5) comprenant un reci- 
pient impermeable exterieur (1), et une enveloppe is 
interieur hydrosoluble ou dispersable dans I'eau (3) 
contenant le liquide (5), qui est un agent chimique 
phytosanitaire ou une solution ou dispersion dans 

un liquide organique d'un agent chimique phytosa- 
nitaire, Tenveloppe (3) 6tant insoluble et non diaper- 20 
sable dans le liquide (5) ayant une epaisseur de 10 
k 500 micrometres et comprenant une paroi flexi- 
ble, caracterise en ce que le recipient exterieur est 
clos hermetiquement et 11 existe un espace entre le 
recipient (1) et Tenveloppe (3), espace qui repre- 25 
sente au moins environ 5 % du volume du recipient, 
I'humidite relative dans cet espace etant comprise 
dans rintervalle de 45 a 70 % a 20°C. 

2. Embailage suivant la revendication 1. dans lequel 30 
I'humidite relative dans Tespace est comprise dans 
rintervalle de 50 e 60 % d ao^'C. 



14. 



tons precedentes, dans lequel la somme des volu- 
mes du liquide (5) et de tout espace d'air est 
inferieure k la capacite maximaie possible de 
Tenveloppe (3), ce qui fait que Tenveloppe est rem- 
plie k une capacite inferieure k sa capacite maxi- 
maie et peut subir une flexion. 

Embailage suivant Tune quelconque des revendlca- 
tions precedentes, qui comprend 1/4 k 3 litres de 
liquide (5). 



11. Embailage suivant la revendication 10. qui com- 
prend 1/21^2 litres de liquide (5). 

1 2. Embailage suivant Tune quelconque des revendlca- 
tions precedentes. dans lequel la resistance maxi- 
maie k la traction de la matiere d'enveloppe (4) est 
egale k au moins 20 N/mm^ et Tallongement k la 
rupture est compris dans rintervalle de 200 k 380 
%. 

1 3. Embailage suivant Tune quelconque des revendlca- 
tions 1 a 11. dans lequel la resistance maximaie k 
la traction de la matiere d'enveloppe (4) est com- 
prise dans rintervalle de 30 a 80 N/mm^ et I'allon- 
gement k la rupture est compris dans I'inten/alle de 
220 ^350 %. 



Embailage suivant I'une quelconque des revendlca- 
tions precedentes, dans lequel repaisseur de la 
matiere d'enveloppe (4) est comprise dans rinter- 
valle de 20 a 1 00 micrometres. 



3. Embailage suivant la revendication 1 ou 2, dans 
lequel I'espace represente au moins environ 20 % 3S 
du volume du recipient (1). 

4. Embailage suivant I'une quelconque des revendlca- 
tions precedentes, dans lequel I'espace ne repre- 
sente pas plus d'environ 30 % du volume du 40 
recipient (1). 

5. Embailage suivant rune quelconque des revendlca- 
tions precedentes. dans lequel le recipient exterieur 

(1) est semi-rigtde. 45 

6. Embailage suivant I'une quelconque des revendlca- 
tions precedentes. dans lequel I'enveloppe (3) com- 
prend un espace d'air. 

so 

7. Embailage suivant la revendication 6. dans lequel 
I'espace d'air represente 2 a 40 % du volume de 
I'enveloppe (3). 

8. Embailage suivant la revendication 7. dans lequel ss 
I'espace d'air represente 4 a 10 % du volume de 
I'enveloppe (3). 

9. Embailage suivant I'une quelconque des revendica- 



1 5. Embailage mvatit I'une quelconque des revendlca- 
tions precedentes, dans lequel la matiere d'enve- 
loppe (4) comprend un polymere d'oxyde 
d'ethyiene ou de la methylcellulose. 

16. Embailage suivant I'une quelconque des revendlca- 
tions 1 a 14, dans lequel la matiere d'enveloppe (4) 
comprend un polymere d'alcool vinylique. 

17. Embailage suivant I'une quelconque des revendlca- 
tions precedentes, dans lequel le contenu est libere 
en moins d'environ 10 minutes apres mise en con- 
tact avec i'eau. 

18. Embailage suivant I'une quelconque des revendlca- 
tions precedentes. dans lequel le contenu est libere 
en moins d'environ 1 minute. 

1 9. Embailage suivant I'une quelconque des revendlca- 
tions precedentes, dans lequel le liquide organique 
(5) comprend un solvent derive du petrole, une 
huile mlnerale, un hydrocarbure aliphatique ou aro- 
matiqiie. un hydrocarbure aromatique aliphatique 
ou aromatique halogene. un ester, une cetone. un 
ether ou un alcool superieur. 
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iZO; Embailage suivant Tune quelconque des revendica- 
tions pr^c^errtes; dans lequel le contenu iiquide 
(5) de I'enveloppe comprend un additif pour acaoT- 
tre la viscx)sit6 du iiquide. 

21. Embailage suivant la revendication 20, dans lequel 
le contenu Iiquide (5) comprend un agent organo- 
phile modif i6, ou de la bentonite. de la l^cithine, un 
polym^re d*oxyde de mdthyl^e ou du gei de silice 
pour accroTtre la viscosity. 

22. Embailage suivant i'une quelconque des revendica- 
tions pr^c^entes. qui comprend, comme agent 
chimique, un compost qui est potentiellement toxi- 
que ou bien agressif ou n6tete pour ia sant6 ou 
I'environnement. 

23. Embailage suivant Tune quelconque des revendica- 
tions pr^c^entes, qui comprend un pesticide. 

24. Embailage suivant Tune quelconque des revendica- 
tions pr§c§dentes, qui comprend un Ibngicide, un 
insecticide ou un herbicide. 

25. Embailage suivant la revendication 24, dans lequel 
t'agent chimique comprend un herbicide du type 
hydroxybenzonitriie. 

26. Embailage suivant la revendication 25, dans lequel 
rherbicide du type hydroxybenzonitriie comprend 
un melange d*ester d'ioxynil et d*ester de bromoxy- 
nil. 

27. Embailage suivant Tune quelconque des revendica- 
tions pr6c^entes, dans lequel la surface int^rieure 
du recipient ext^rieur (1) est conform^ et adapts 
pour faciliter la sortie par glissement de Tenveloppe 
hors du recipient ext6rieur. 

28. Embailage suivant Tune quelconque des revendica- 
tions pr^^entes. qui comprend un couverde 
amovible (2) ferment hermdtiquement le recipient 
ext6rieur (1). 



tions pr^^entes. dans lequel le recipient (1) est 
translucide ou comprend un pled translucide. 

33. Embailage suivant Tune quelconque des revendica- 
5 tions pr^6dentes, dans lequel la base (9) com- 
prend une partie en retrait (11) ^ I'int^rieur du 
recipient (1) pour collecter toute quantity de Iiquide 
pouvant s'^apper de I'enveloppe (3). 

10 34. Embailage suivant la revendication 33, dans lequel 
la partie en retrait (1 1) est form^e entre une parol 
iat^rale extdrieure de la base et une partie centrale 
ensailliede la base. 

15 35. Embailage suivant la revendication 34, dans lequel 
la face inf^rieure de la partie en retrait (11) forme 
un sode annulaire pour Temballage et au moins 
une fente ou rainure est m^nag^e dans ladhe face 
inf^rieure pour permettre une communication entre 
20 la region sous ladite partie centrale en saillie de la 
base et Text^rieur lorsque Temballage est posd sur 
une surface. 

36. Embailage suivant i'une quelconque des revendica- 
25 tions pr^^entes, dans lequel la base du recipient 

(9) comprend un pied translucide apte k recevoir un 
Iiquide de manidre & permettre k Tutilisateur de 
constater si une fuite s'est produite hors de I'enve- 
loppe (3). 

30 

37. Embailage suivant Tune quelconque des revendica- 
tions pr^cMentes, dans lequel Textr^mit^ du reci- 
pient (1) 6loign6e de la base (9) n'est pas 
notablement plus §troite que le reste du recipient. 

35 

38. Embailage suivant Tune quelconque des reverKlica- ' 
tions pr^c^dentes, dans lequel le recipient (1) se 
r6tr6cit vers la base (9) en permettant au recipient, 
une fbis vide, de se loger dans d'autres recipients 

40 identiques vides. 
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29. Embailage suivant la revendication 28. dans lequel 45 
le couvercle (2) comprend un stratif 16 papier/aluml- 
niunVmati^e plastique dans lequel la couche de 
mati^re plastique est thermosoudte au r^ipient 
ext^rieur (1). 

so 

30. Embailage suivant la revendication 29, dans lequel 
la couche de mati^re plastique comprend un poly- 
mdre de t^6phtalate d'^thyl^e. 

31. Embailage suivant Tune quelconque des revendica- 55 
tions pr^Mentes, dans lequel le r^ipient ext^rieur 

(1) comprend un polypropylene. 



32. Embailage suivant Tune quelconque des revendica- 
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